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Dynamics 
Work Done 


end

start

x

x
xdFW .  

Potential Energy Work that would have to 

be done to put system into 

the state, starting from a 
common reference point 

Power vFFP dt

xd

dt
dU ..   

 

Relativity 
Fraction Of C 

c
v  

Gamma Factor 
21

1





  

Lorentz Transform )(' vtxx    

 zzyy  ','  

 )(' 2c

vxtt    

Doppler Effect 
(Towards Observer)  0

vc

vc




   

Momentum ump u  

Force (Straight Line) maF 3  

Energy 2mcE u  

E – p Invariant 42222 cmcpE   

E – p Transform )(' 2c

vE
xx pp    

 zzyy pppp  ','  

 )(' xvpEE    

 

Gravitation 
Force rF

r

GMm ˆ2
  

Field arg m

F )(  

Potential Energy 
r

GMmrU )(  

Potential 
m

rUr )()(   

Field-Potential 
Relationship sdgr

r

.)( 


  

Gauss’ Law GMAdg   4.  

 
 
 

Rotational Dynamics 
Velocity 
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Keplers Laws 
Orbits are ellipses with the sun at one focus 
Radius vector from the sun to a planet sweeps 
out equal area in equal time 
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